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Purpose: This study investigated the relationship between family composition and the prevalence of
metabolic syndrome by gender in Korean adults aged 45 years and older.
Methods: The sample consisted of 11,291 participants in the Korea National Health and Nutrition Ex-
amination Survey from 2010 to 2012. We used complex sample analyses, including strata, cluster, and
sample weighting, to allow generalization to the Korean population. Complex samples crosstabs and chi-
square tests were conducted to compare the percentage of sociodemographic characteristics to the
prevalence of metabolic syndrome and its components by gender and family composition. Next, a
complex sample logistic regression was performed to examine the association between family compo-
sition and the prevalence of metabolic syndrome by gender.
Results: The percentage of adults living alone was 5.6% for men and 13.9% for women. Slightly more
women (14.0%) than men (10.1%) reported living with three generations. The percentage of metabolic
syndrome in Korean adults aged 45 years and older was 53.2% for men and 35.7% for women. For women,
we found that living with one or three generations was signiﬁcantly associated with a higher risk of
metabolic syndrome, blood pressure, and triglyceride abnormality after adjusting for age, education,
household income, smoking, physical activity, and body mass index, when compared to living alone. No
signiﬁcant relationships were found for men.
Conclusions: A national strategy, tailored on gender and family composition, needs to be developed in
order to prevent the increase of metabolic syndrome in Korean women over middle age.
Copyright © 2015, Korean Society of Nursing Science. Published by Elsevier. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Metabolic syndrome (MetS) is a global public health problem
that increases the risk of death caused by cardiovascular disease
and diabetes. In 2012, cardiovascular disease, cerebrovascular dis-
ease, and diabetes were the second, third, and forth leading causes
of death, respectively, in Korean adults [1]. Globally, the prevalence
of MetS ranges from 8.0% to 24.0% in men and from 7.0% to 46.0% in
women [2]. However, the prevalence of MetS in Koreans aged 30
years and older inclines toward the higher end of the range (31.9%
for men, 25.6% for women, and 28.8% combined) [3].
Various sociodemographic factors, such as older age, low
household income, low educational attainment, unemployment,
family history, and ethnicity have been associated with developing, College of Nursing, Sungshin
l, 142-732, South Korea.
ciety of Nursing Science. PublishedMetS [4e9]. Lifestyle behaviors, such as smoking, heavy alcohol
consumption, physical inactivity, and a high carbohydrate intake
[5,6,10e12] in addition to a higher body mass index, predominant
central obesity, insulin resistance, and postmenopausal status
[5,13,14] have also been associated with an increased risk of
developing MetS.
To our knowledge, there are no studies investigating the role of
family composition regarding the prevalence of MetS despite
evidence suggesting that living arrangement affects health, mor-
tality, and dietary quality [15e18]. For example, studies have
shown that adults, middle-aged and older, who either lived alone
or with someone other than a spouse tended to have poorer di-
etary quality [18], and an increased mortality risk [17] than adults
living with a spouse. Furthermore, Umberson [19] reported that
mortality was lower for people who were married and had chil-
dren, especially young children. Living with other family members
has been shown to promote compliance with group norms,
encourage beneﬁcial health practices, and reduce stress through
emotional reassurance [16].by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
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multiple roles and responsibilities for family caregiving. Women
who not only serve as the primary caregiver to their parent or
parent-in-law, but simultaneously are married and have children at
home are often referred to as women in the middle [20]. The roles
these women occupy compete for their time and energy and that
the responsibilities of their multiple roles make these women
especially vulnerable to stress. An accumulation of stress across
multiple roles was related to poorer well-being [20]. On the con-
trary, multiple roles may provide individuals with role privileges
and personal enrichment [21]. Of key concern are the stressors such
men and women encounter in these multiple roles and how these
positive and negative experiences are related to their health status.
It is widely recognized that gender shapes life experiences, and
that even in similar roles men and women may encounter different
patterns of opportunities and constraints [21]. Because changes in
living arrangements aremore prevalent for women (becausewomen
are more likely to be widowed as they age) than men [15], it is
important to considergenderdifferenceswhenexamining the impact
of living arrangements on health. Previous studies [5,13,22,23]
demonstrated that Korean men tend to have a higher prevalence of
MetS than Koreanwomen do from young age ( 20 years) to middle
age (<50years). Thepeakage ofMetS inKoreanmenwas40years old
through 49 years old, and the prevalence decreased with aging [22].
However, Koreanwomen have a higher prevalence than Koreanmen
do above the age of 50 years [5,13,22,23].
The purpose of this study was to examine whether family
composition was associated with the risk of MetS in Korean adults
aged 45 years and older according to gender. The ﬁndings from this
study would provide critical information with regard to how role
experiences according to various family composition contribute to
Korean adults' health in terms of MetS and its components.
Methods
Study design
A secondary analysis of existing cross-sectional datawas used to
investigate the association between family composition and the
prevalence of MetS in Korean adults aged 45 years and older.
Data source
Datawere derived from the Korea National Health and Nutrition
Examination Survey (KNHANES) conducted by the Korea Centers
for Disease Control and Prevention (KCDC) from 2010 to 2012. The
KNHANES consists of three main questionnaires: the Health Inter-
view Survey (HIS), the Nutrition Survey, and the Health Examina-
tion Survey. The HIS provides information on living arrangement,
health status, and health-related behaviors as well as sociodemo-
graphic data. The Nutrition Survey provides daily food intake and
the Health Examination Survey consists of data about height,
weight, blood pressure, blood glucose, waist circumference, tri-
glyceride levels, high-density lipoprotein cholesterol levels, body
mass index (BMI), and past medical history.
Study sample
Data were collected from 25,534 participants who responded to
the HIS questionnaire. The sample for this analysis, however, was
restricted to 11,810 adults aged 45 and older. An additional 262
participants with a history of cancer and 257 participants with a
white blood cell count  10,000 cells/mL were excluded from the
sample. Thus, the ﬁnal analytic sample consisted of 11,291 adults
(4,843 men and 6,448 women).Ethical considerations
The KNHANES VI-3 data sources are publicly available and
participant information provided by the KCDC is nonidentiﬁable.
Only de-identiﬁed data was used for this analysis. The data set was
downloaded from the KCDC website (http://knhanes.cdc.go.kr) free
of charge. The study was approved by the Institutional Review
Boards of the Sungshin Women's University (sswuirb 2013-034).
Measures
Sociodemographic characteristics
The sociodemographic variables measured included age, marital
status, education, household income, alcohol use, smoking,
perceived level of stress, physical activity, and BMI. Marital status
was collapsed into three categories: married, not married, and
divorced/widowed. Level of education was collapsed into four
categories: elementary school or lower, middle school, high school,
and college/post-graduate.Monthly average household incomewas
collapsed into four categories (as recommended by the KCDC):
lower, middle-lower, middle-upper, and upper. The frequency of
alcohol use was collapsed into three categories: less than once a
week, twice or three times a week, and more than four times a
week. Smoking status was collapsed into three categories:
nonsmoker, ex-smoker, and current smoker. Perceived level of
stress was assessed by one item “How much do you usually
perceive stress?” and the original response was collected with four
scales. However, it was dichotomized as low and high levels due to
insufﬁcient responses for both extreme scales. Physical activity was
assessed by asking the number of days per week spent participating
in moderate physical activity (deﬁned as walking for more than 30
minutes a day). Responses were then collapsed into three cate-
gories: less than 1 day a week, 2e3 days a week, and more than 4
days a week.
Metabolic syndrome
Based on the revised National Cholesterol Education Program's
Adult Treatment Panel III [24], MetS is deﬁned as the presence of
three or more of the following ﬁve criteria: (a) waist circumference
 90 cm inmen or 85 cm inwomen (using the Korean abdominal
obesity criterion), (b) fasting blood glucose 100mg/dL, (c) systolic
blood pressure  130 mmHg or diastolic blood pressure 
85 mmHg, (d) high-density lipoprotein cholesterol < 40 mg/dL in
men or < 50 mg/dL in women, and (e) triglyceride  150 mg/dL. It
should be noted that the same criteria for assessing cardiovascular
risk via waist circumference in a Western population could not be
used for a Korean population because Koreans have a lower waist
circumference than most Western populations [25]. Therefore, this
study used modiﬁed criteria for abdominal obesity recommended
by the Korean Society for Obesity. In addition, participants who
reported currently taking medications for hypertension, diabetes,
or dyslipidemia were classiﬁed as having a MetS-related disease or
abnormality.
Height, weight, waist circumference, and a blood sample were
taken and analyzed using standardized techniques and calibrated
equipment. Brachial systolic and diastolic blood pressure readings
were taken from the seated position after 5 minutes of rest at 30-
second intervals. The average of three readings was used. For lipid
and glucose assays, a fasting blood sample was drawn from the
participant's arm. Detailed descriptions of the anthropometric,
venipuncture, and blood pressure measurement procedures can be
found in the Guidelines for Use of KNHANES IV Raw Data and the
Final Report of KNHANES IV sampling frame [26].
Table 1 Sociodemographic Characteristics of Participants by Gender and Family Composition.
Characteristics Men, % or M ± SD Women, % or M ± SD
All Living alone Living with 1
generation
Living with 2
generations
Living with 3
generations
p All Living alone Living with 1
generation
Living with 2
generations
Living with 3
generations
p
n ¼ 4,564 n ¼ 255 n ¼ 1,741 n ¼ 2,109 n ¼ 459 n ¼ 6,178 n ¼ 858 n ¼ 1,846 n ¼ 2,607 n ¼ 867
Age (yr) < .001 < .001
45e49 23.7 21.8 5.1 33.6 22.5 20.4 5.6 9.9 31.3 13.2
50e59 38.8 36.8 27.2 44.8 38.8 35.2 13.6 33.5 42.7 28.4
60e69 21.6 20.6 33.2 15.9 21.3 21.1 20.6 33.9 14.1 23.6
 70 15.9 20.8 34.5 5.8 17.4 23.3 60.2 22.7 11.9 34.8
Marital status < .001 < .001
Not married 0.7 7.6 0.3 0.4 0.4 0.3 0.5 0.3 0.2 0.1
Married 91.5 26.1 99.0 94.5 87.6 71.8 6.0 98.2 78.2 54.9
Divorced/widowed 7.8 66.4 0.7 5.1 12.0 27.9 93.5 1.5 21.6 45.1
Education < .001 < .001
< Elementary school 24.7 30.9 37.1 18.0 24.4 49.0 76.3 57.5 35.7 59.6
Middle school 18.2 15.4 19.5 17.6 20.0 17.1 9.8 19.4 18.0 15.6
High school 33.3 38.4 29.6 34.6 33.1 24.3 9.5 17.1 32.7 19.1
 College 23.8 15.4 13.9 29.9 22.5 9.6 4.3 6.1 13.6 5.7
Household income < .001 < .001
Upper 28.8 19.3 19.6 34.7 26.8 23.6 4.6 17.2 30.4 26.6
Middle-upper 25.0 13.4 17.9 28.9 28.8 21.8 5.3 15.5 27.2 26.9
Middle-lower 25.4 23.9 27.3 24.2 28.9 26.2 15.7 29.3 25.9 30.3
Lower 20.8 43.4 35.3 12.2 15.5 28.4 74.4 37.9 16.5 16.1
Frequency of alcohol drinking .077 .056
 1 time a week 56.6 57.3 57.4 56.0 56.9 92.8 91.5 92.5 92.7 95.0
2e3 times a week 24.4 21.9 20.8 26.4 24.6 5.0 4.6 4.9 5.3 4.1
 4 times a week 19.0 20.8 21.8 17.6 18.4 2.2 3.9 2.6 2.0 0.9
Smoking status < .001 < .001
Nonsmoker 15.7 11.5 15.7 16.7 12.9 91.5 84.0 94.2 92.3 89.8
Ex-smoker 46.7 39.8 51.8 45.0 46.2 3.7 6.6 3.5 3.1 4.3
Current smoker 37.6 48.6 32.5 38.3 40.9 4.8 9.4 2.3 4.6 5.9
Perceived level of stress .064 .513
Low 80.4 82.5 83.2 78.6 81.6 72.8 74.2 74.0 72.5 70.8
High 19.6 18.5 16.8 21.4 18.4 27.2 25.8 26.0 27.5 29.2
Physical activity .028 .007
 1 time a week 70.5 72.6 73.8 68.2 72.3 75.7 81.6 73.9 75.0 77.1
2e3 times a week 16.0 13.5 12.4 18.1 15.9 12.0 8.9 12.2 13.1 9.8
 4 times a week 13.5 13.8 13.8 13.6 11.9 12.3 9.5 13.9 11.9 13.1
Body mass index (kg/m2) 23.89 ± 0.12 23.45 ± 0.19 23.61 ± 0.09 24.10 ± 0.08 23.77 ± 0.15 <.001 24.16 ± 0.13 24.08 ± 0.16 24.35 ± 0.10 24.01 ± 0.09 24.41 ± 0.16 .033
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The HIS collected information regarding the total number of
persons living in a household as well as their relationship to each
other. This information was collapsed into four family composi-
tions: living alone, living with one generation [the survey respon-
dent and a spouse, sibling(s), or relative(s)], living with two
generations [respondent/married couple with parent(s) or chil-
dren], and living with three generations [respondent/married
couple and parent(s) as well as children].
Data analysis
The KNHANES IV-3 data was collected using stratiﬁed cluster
sampling. We used a complex sample analysis, including strata,
cluster, and sample weighting, to allow generalization to the
Korean population at large. All data were split and analyzed sepa-
rately by gender. A preliminary descriptive analysis was conducted
to examine the distribution of the variables. Complex sample an-
alyses for crosstabs, chi-square tests, and general linear model were
then conducted to compare the percentage or mean of socio-
demographic characteristics to the prevalence of MetS and its
components by gender and family composition. Next, a complex
sample logistic regression was performed to examine the associa-
tion between family composition and the prevalence of MetS ac-
cording to gender. The goodness of ﬁt for models was evaluated by
using Nagelkerke R2. Finally, variables that were found signiﬁcant at
a p less than .05 in the bivariate analyses were entered in the
multiple logistic regression model. All analyses were carried out
using SPSS Statistics version 21 (SPSS Inc., Chicago, IL, USA).
Results
Sociodemographic characteristics by gender and family composition
The percentage of male participants with MetS was 48.2%,
54.2%, 56.4%, and 51.9% (for age ranges of 45e49 years, 50e59Table 2 Prevalence of Metabolic Syndrome and its Components by Gender and Family Com
Components Men, %
All Living
alone
Living with 1
generation
Living with 2
generations
Living with 3
generations
n ¼ 4,564 n ¼ 255 n ¼ 1,741 n ¼ 2,109 n ¼ 459
Fasting blood glucose (mg/dL)
< 110 55.9 50.5 52.9 57.5 58.0
 110 44.1 49.5 47.1 42.5 42.0
HDL cholesterol (mg/dL)
 40 (men) or
50 (women)
41.3 42.6 42.2 40.7 41.6
< 40 (men) or
50 (women)
58.7 57.4 57.8 59.3 58.4
SBP  130 or DBP  85 mmHg
No 41.7 40.2 36.8 44.5 41.1
Yes 58.3 59.8 63.2 55.5 58.9
Triglyceride (mg/dL)
< 150 54.4 50.7 58.1 53.6 51.4
 150 45.6 49.3 41.9 46.4 48.6
Waist circumference (cm)
< 90 (men) or
85 (women)
48.3 46.7 47.7 49.1 47.0
 90 (men) or
85 (women)
51.7 53.3 52.3 50.9 53.0
Metabolic syndrome
No 46.8 45.1 44.4 48.1 47.1
Yes 53.2 54.9 55.6 51.9 52.9
Note. DBP ¼ diastolic blood pressure; HDL ¼ high-density lipoprotein; SBP ¼ systolic bloyears, 60e69 years, and  70 years, respectively). In female par-
ticipants, the prevalence of MetS was 14.8%, 26.9%, 47.4%, and 52.1%,
respectively.
Adults living alone was 255 (5.6%) for men and 858 (13.9%) for
women. Slightly more women than men reported living with three
generations [867 (14.0%) and 459 (10.1%), respectively]. Similarly,
women who were divorced/widowed were more likely to report
living with three generations than divorced/widowed men were
(45.1% and 12.0%, respectively).
Men living alone were more likely to have a lower average
household income and to smoke compared to those in other family
composition groups. Women living alone were more likely to have
a lower education level, a lower income, and to be current smokers
compared to those in other groups. Although it was not statistically
signiﬁcant, women living with three generations perceived a
higher level of stress when compared to that of men and women in
other groups (Table 1).
Prevalence of MetS by gender and family composition
Table 2 summarizes the percentage of participants who pre-
sented with a MetS and its components by gender and family
composition. The overall prevalence of MetS in Korean adults aged
45 years and older was 53.2% for men and 35.7% for women. With
the exception of hypertension, there were no signiﬁcant differences
in the prevalence of MetS and its related abnormalities for men.
Women living alone had a signiﬁcantly higher prevalence of MetS
and all of its components whereas women living with two gener-
ations had a signiﬁcantly lower proportion.
Association of family composition and metabolic syndrome
The complex sample logistic regressionmodels for the association
of family composition with the prevalence of MetS and its compo-
nents are shown inTables 3 and 4 according to gender. All odds ratios
(ORs) were adjusted for age, level of education, marital status,
household income, smoking status, physical activity, and BMI.position.
Women, %
p All Living
alone
Living with 1
generation
Living with 2
generations
Living with 3
generations
p
n ¼ 6,178 n ¼ 858 n ¼ 1846 n ¼ 2607 n ¼ 867
.109 < .001
61.6 57.2 65.3 70.5 63.3
38.4 42.8 34.7 29.5 36.7
.889 < .001
58.6 53.9 53.1 63.2 55.1
41.4 46.1 46.9 36.8 44.9
.005 < .001
46.7 31.4 41.3 55.2 38.1
53.3 68.6 58.7 44.8 61.9
.116 < .001
61.8 57.3 57.2 66.6 55.5
38.2 42.7 42.8 33.4 44.5
.841 < .001
65.9 59.2 61.4 71.4 60.8
34.1 40.8 38.6 28.6 39.2
.396 < .001
64.3 52.2 58.0 72.3 55.1
35.7 47.8 42.0 27.7 44.9
od pressure.
Table 3 Complex Sample Logistic Regression for Metabolic Syndrome and its Components in Men.
Family composition Fasting sugar
abnormality
HDL-cholesterol
abnormality
Blood pressure
abnormality
Triglyceride
abnormality
Abdominal
obesity
Metabolic
syndrome
Odds ratioa (95% conﬁdence interval)
Living alone 1.00 1.00 1.00 1.00 1.00 1.00
Living with 1 generation 0.86 (0.53e1.42) 1.16 (0.71e1.91) 1.62 (0.99e2.61) 1.07 (0.65e1.75) 0.68 (0.36e1.29) 1.22 (0.66e2.22)
Living with 2 generations 0.84 (0.52e1.35) 1.22 (0.76e1.95) 1.49 (0.94e2.34) 0.98 (0.59e1.61) 0.62 (0.32e1.19) 1.05 (0.58e1.89)
Living with 3 generations 0.73 (0.44e1.21) 1.19 (0.72e1.97) 1.46 (0.89e2.39) 1.12 (0.68e1.85) 0.73 (0.36e1.49) 1.06 (0.57e1.97)
Notes. HDL ¼ high-density lipoprotein.
a Odds ratio were adjusted for age, education, marital status, household income, smoking status, physical activity, and body mass index.
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family composition and prevalence of MetS and its components in
men (Table 3). The ORs for high fasting blood glucose and
abdominal obesity tended to decrease in men living with one or
more generations compared to men living alone. The values of
Nagelkerke R2 for goodness of ﬁt ranged from .330 to .620.
The higher ORs for MetS and all of its components were
observed in women living with one or more generations than that
in women living alone. Although women living alone had a higher
prevalence of MetS and its components in bivariate analyses, a
multivariate regression model adjusted for possible covariates
produced different results. Women who lived with one or three
generations showed a signiﬁcantly higher risk for MetS, blood
pressure abnormalities, and triglyceride abnormalities thanwomen
living alone in themultivariate regressionmodel. Also, womenwho
lived with one generation showed a signiﬁcantly higher risk for
abdominal obesity thanwomen living alone (Table 4). The values of
Nagelkerke R2 for goodness of ﬁt ranged from .264 to .643.Discussion
The prevalence of MetS in Korean participants aged 45 years and
older increased with age. As seen in ﬁndings, the prevalence in men
plateaued during the middle years of life and did not change in
subsequent years. However, the prevalence in women increased
sharply in the decade between 50 and 59 years of age and again
between 60 and 69 years of age. Gender differences in the preva-
lence of MetS after the age of 50 years may be related to the higher
prevalence of abdominal obesity and prominent weight gain
associated with menopause in women [5]. Natural menopause is
associated with increased central adiposity, and central adiposity is
a contributing factor for prevalence of MetS [22]. In a study by Kim
et al [13], the mean BMI of premenopausal and postmenopausal
women was similar, but a large waist circumference was signiﬁ-
cantly associated with postmenopausal status after adjusting for
age. Therefore, a prevention program for MetS will be needed for
premenopausal women due to its considerably increased preva-
lence over 50 years of age.Table 4 Complex Sample Logistic Regression for Metabolic Syndrome and its Components in
Family composition Fasting sugar
abnormality
HDL-cholesterol
abnormality
Blood
abnor
Odds
Living alone 1.00 1.00 1.00
Living with 1 generation 1.13 (0.82e1.57) 1.25 (0.92e1.69) 1.39 (1.0
Living with 2 generations 1.15 (0.85e1.59) 1.02 (0.76e1.35) 1.31 (0.9
Living with 3 generations 1.09 (0.81e1.47) 1.11 (0.81e1.53) 1.37 (1.0
Notes. HDL ¼ high-density lipoprotein.
*p  .05.
a Odds ratio were adjusted for age, education, marital status, household income, smokWe did not ﬁnd any evidence to suggest that family composition
had an inﬂuence on the risk of MetS for Korean men. However,
Korean men living alone tended to be at a higher risk for having an
abnormal fasting blood sugar and abdominal obesity than men
living with one or more generations, while men living with three
generations had a slightly lower prevalence of MetS than men
living alone. Our ﬁndings are consistent with health-related out-
comes from previous studies, which show that older menwho lived
alone had a slightly higher risk of mortality than those who were
married [15]. In addition, men living alone were less likely to have
breakfast and more likely to perceive a high level of stress than
those living with family or others [27]. Several studies suggested
that support from spouse was a key factor in maintaining physical
health habits and psychological health of older people, especially
for older men [27e31].
Very interestingly, Korean women living with one or more
generations had a higher risk for MetS, blood pressure, and tri-
glyceride level compared to women living alone. In this sample,
women living with one or three generations were more likely to be
in the middle age range of 50e59 years. This indicates that living
with other family members may cause many stressful situations to
middle-aged women. We found in this study that Korean women
living with three generations were caring for an average of ﬁve
household persons including their spouse, their or the spouse's
parent(s), and unmarried children. Furthermore, some of them
were in charge of caring for familymembers even though theywere
divorced or widowed. There is growing evidence to suggest that
older women who live with multiple household members are at a
disadvantage regarding their social contacts, mental health, phys-
ical and functional health, dietary intake, and survival in compar-
ison to those who live alone [15]. It is possible that this is because
women living with three generations retain the role of homemaker
and caregiver even if they are no longer physically able to complete
the tasks, which can have negative effects on their health.
Furthermore, women living with three generations may be less
likely to use health services or to participate in social activities or
interactions outside home. In fact, it is reported that Korean wives
who worked in the home had a 1.6 times higher risk of MetS than
those who worked outside of the home [3]. Women who were inWomen.
pressure
mality
Triglyceride
abnormality
Abdominal
obesity
Metabolic
syndrome
ratioa (95% conﬁdence interval)
1.00 1.00 1.00
2e1.89)* 1.53 (1.13e2.08)* 1.53 (1.03e2.28)* 1.67 (1.19e2.34)*
8e1.74) 1.27 (0.91e1.65) 1.14 (0.79e1.65) 1.24 (0.91e1.69)
0e1.88)* 1.39 (1.01e1.92)* 1.17 (0.79e1.74) 1.58 (1.11e2.23)*
ing status, physical activity, and body mass index.
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to sleep well, and to have regular health examinations [28,29]. It
may be that these women concentrate on caring for family mem-
bers and do not have time to take care of themselves. For example,
one study found that women in multiple-member households
spent an average of 2 hours and 47 minutes a day on meal prepa-
ration or doing housework, whereas single women spent an
average of 48 minutes [32]. Park et al [33] reported that fatigue in
middle-aged women increased with a higher number of family
members than did in thosewith lower numbers of familymembers.
They found a signiﬁcant positive relationship between fatigue and
total hours of housework. Furthermore, if a woman lives with and
provides care to a spouse or parent who is seriously ill, there may
be further negative consequences for her own health [17].
Women living with one generation may have a different family
dynamic when compared to women living with three generations.
We found that 98.0% of women or men living with one generation
in this study were living with spouse only. As mentioned above,
spousal support has a positive effect on health of men in married
couple. However, it may not be as effective as men for women in a
couple. A study reported that 40.7% of women living with retired
husband responded that their health status was worse during the 2
years after the husband's retirement [34]. Although women living
with their husband have only one household member, they have
still lots of routine housework and feel stress if there is no help with
household chores from their husband. Only 21.0% of middle-aged
women exercised regularly and 49.0% of them had diseases such
as gastritis, hypertension, arthritis, and so on [35]. More surpris-
ingly, themethods that they tried for relieving stress were enduring
their life situation. A community-based stress management pro-
gram targeting middle-aged women living with multiple house-
hold members should be developed and disseminated.
Another possible explanation for an increased risk of MetS in
women living with spouse is free of raising children. The re-
sponsibility arising from raising children promotes positive health
behaviors and inhibits negative health behaviors [30]. Umberson
[19] found that married couples with children, especially young
children living at home, had a lower mortality rate than childless
couples. Compared to childless couples, married couples with
children experienced enduring responsibilities and a sense of
belonging that reduced the likelihood of engaging in undesirable
health behaviors. Women who have been relieved from raising
children may not have sense of meaning or obligation to increase
good health behaviors. This was supported by ﬁndings from the
current study that women living with two generations (husband
and unmarried children) had no signiﬁcant increased risk of MetS
compared towomen livingwith one or three generations. However,
it is less clear if older children living at home impart the same
advantage [16]. The constant care of older children may increase
stress and therefore threaten a woman's health. It is likely that the
family provides both positive and negative interactions that have
both positive and negative outcomes on health. In other words,
while the family often provides instrumental as well as emotional
support that can have positive outcomes, family relations are
obligatory and can cause stress leading to negative outcomes
[36,37]. For example, although psychological measures of well-
being among widowed women were positively associated with
social engagement and morale, they were unrelated to instru-
mental support provided by family members [38].
The increased risk of MetS in women living with spouse can be
explained by the idea that shared environmental factors contribute
to the development of MetS. Lee et al [9] found that couples who
had been married longer, had a higher OR for MetS than couples
who had been married for a shorter time [9]. This could be becausecouples tend to be exposed tomore common environmental factors
the longer they have been married, thereby putting them at risk of
developing MetS.
This study has several limitations. The use of a large, population-
based dataset is an important strength for this study; however, the
cross-sectional nature of the data limits casual inference. Further-
more, although participation in the study was relatively high, there
is a potential for selection bias since participants with missing
values were excluded and it may be that those individuals are more
likely to have risk factors associated with MetS. The KNHANES
database used in this study was developed between 2010 and 2012,
Thus, the reported prevalence rates may differ from those in the
current Korean population. The dietary factors that might inﬂuence
components of MetS were not analyzed in this study. In addition,
menopausal status was a risk factor for the prevalence of MetS in
women. However, it was not considered as a covariate in this study
due to lack of data. Future studies are warranted to investigate how
eating habits differ according to family composition and control the
effect of menopause on MetS in women. Cohort studies are also
needed to examine whether changes in marital status and family
composition have acute effects on the risk of MetS and to examine
the relationship of family dynamics and health problems according
to family composition. For example, one can study if a stressful
family event such as spousal death or divorce has an impact on the
prevalence of MetS and other health problems.
Despite the limitations, this study is the ﬁrst study investigating
the relationship of family composition and prevalence of MetS
using a large population-based data. Many studies have focused on
health of people who are living alone as single family is on the rise
sharply. These ﬁndings suggest that multiple roles in middle-aged
women should be examined in terms of role quality and not sim-
ply in terms of role occupancy. This study showed a critical point,
that is, the number of family members living together and the re-
lations between them should be considered in developing a public
health promotion program for middle-aged women such as stress
management and outside physical activity.
Conclusion
The number of elderly individuals with MetS has been rapidly
increasing. MetS is affected by marital status, the number of family
members living in the home, spousal interaction, and family dy-
namics. A national strategy, tailored on gender and family
composition, needs to be developed in order to prevent the in-
crease of MetS in the Korean population. More MetS screening or
programs that encourage physical activity outside the home are
needed for women who live with one or more generations.
Conﬂicts of interest
The author declared no conﬂict of interest.
Acknowledgments
This work was supported by the Sungshin Women's University
Research Grant of 2012.
References
1. Statistics Korea. Causes of death statistics in 2012 [Internet]. Daejeon: Statistics
Korea; 2013 [cited 30 Jul 2014]. Available from: http://kostat.go.kr/portal/
english/news
2. Zimmet P, Magliano D, Matsuzawa Y, Alberti G, Shaw J. The metabolic syn-
drome: a global public health problem and a new deﬁnition. J Atheroscler
Thromb. 2005;12(6):295e300. http://dx.doi.org/10.5551/jat.12.295
Y.-J. Kim / Asian Nursing Research 9 (2015) 349e355 3553. Ministry of Health and Welfare. Prevalence of metabolic syndrome in Korean
adults aged 30 years old and more [Internet]. Sejong (Korea): Ministry of
Health and Welfare; 2012 [cited 26 June 2014]. Available from http://www.
mw.go.kr
4. Park YW, Zhu S, Palaniappan L, Heshka S, Carnethon MR, Heymsﬁeld SB. The
metabolic syndrome: prevalence and associated risk factor ﬁndings in the US
population from the third national health and nutrition examination survey,
1988e1994. Arch Intern Med. 2003;163(4):427e36.
http://dx.doi.org/10.1001/archinte.163.4.427
5. Park HS, Oh SW, Cho SI, Choi WH, Kim YS. The metabolic syndrome and
associated lifestyle factors among South Korean adults. Int J Epidemiol.
2004;33(2):328e36. http://dx.doi.org/10.1093/ije/dyh032
6. Lee WY, Jung CH, Park JS, Rhee EJ, Kim SW. Effects of smoking, alcohol, exercise,
education, and family history on the metabolic syndrome as deﬁned by the ATP
III. Diabetes Res Clin Pract. 2005;67(1):70e7.
http://dx.doi.org/10.1016/j.diabres.2004.05.006
7. Park MJ, Yun KE, Lee GE, Cho HJ, Park HS. A cross-sectional study of socio-
economic status and the metabolic syndrome in Korean adults. Ann Epidemiol.
2007;17(4):320e6. http://dx.doi.org/10.1016/j.annepidem.2006.10.007
8. Bianchi G, Muscari RA, Magalotti D, Zoli M, the Pianoro Study Group. Physical
activity is negatively associated with the metabolic syndrome in the elderly. Int
J Med. 2008;101(9):713e21. http://dx.doi.org/10.1093/qjmed/hcn08
9. Lee MH, Kim HC, Thomas GN, Ahn SV, Hur NW, Choi DP, et al. Familial
concordance of metabolic syndrome in Korean populationdKorean National
Health and Nutrition Examination Survey 2005. Diabetes Res Clin Pract.
2011;93(3):430e6. http://dx.doi.org/10.1016/j.diabres.2011.06.002
10. Oh SW, Yoon YS, Lee ES, Kim WK, Park CY, Lee SY, et al. Association between
cigarette smoking and metabolic syndrome: the Korea National Health and
Nutrition Examination Survey. Diabetes Care. 2005;28(8):2064e6.
http://dx.doi.org/10.2337/diacare.28.8.2064
11. Park SH, Kang YH, Park HY. [Alcohol consumption and the coronary heart
disease-related risk factors in Korean adults: the Third Korean National Health
and Nutrition Examination Survey (KNHANES III), 2005]. Korean J Nutr.
2008;41(3):232e41. Korean.
12. Kim JH, Chu SK, Kim K, Moon JR. Alcohol use behaviors and risk of metabolic
syndrome in South Korean middle-aged men. BMC Public Health. 2011;11(1):
489e96. http://dx.doi.org/10.1186/1471-2458-11-489
13. Kim HM, Ryu SY, Park J, Kim J. The effect of menopause on the metabolic
syndrome among Korean women. Diabetes Care. 2007;30(3):701e6.
http://dx.doi.org/10.2337/dc06-1400
14. Lim JW, Kim SY, Ke SS, Cho B. [The prevalence of obesity, abdominal obesity
and metabolic syndrome among elderly in general population]. Korean J Fam
Med. 2011;32(2):128e34. http://dx.doi.org/10.4082/kjfm.2011.32.2.128.
Korean.
15. Davis MA, Neuhaus JM, Moritz DJ, Segal MR. Living arrangements and survival
among middle-aged and older adults in the NHANES I epidemiologic follow-up
study. Am J Public Health. 1992;82(3):401e6.
16. Rogers RG. The effects of family composition, health, and social support linkage
on mortality. J Health Soc Behav. 1996;37(4):326e38.
17. Davis MA, Moritz DJ, Neuhaus JM, Barclay JD, Gee L. Living arrangements,
changes in living arrangements, and survival among community dwelling older
adults. Am J Public Health. 1997;87(3):371e7.
http://dx.doi.org/10.2105/AJPH.87.3.371
18. Davis MA, Murphy SP, Neuhaus JM, Gee L, Quiroga SS. Living arrangements
affect dietary quality for US adults aged 50 years and older: NHANES III
1988e1994. J Nutr. 2000;130(9):2256e64.
19. Umberson D. Family status and health behaviors: social control as a dimension
of social integration. J Health Soc Behav. 1987;28(3):306e19.20. Stephens MA, Franks MM, Townsend AL. Stress and rewards in women's
multiple roles: the case of women in the middle. Psychol Aging. 1994;9(1):
45e52.
21. Reitzes DC, Mutran EJ. Multiple roles and identities: factors inﬂuencing self-
esteem among middle-aged working men and women. Soc Psychol Q.
1994;57(4):313e25.
22. Kwon HS, Park YM, Lee HJ, Lee JH, Choi YH, Ko SH, et al. Prevalence and clinical
characteristics of the metabolic syndrome in middle-aged Korean adults.
Korean J Intern Med. 2005;20(4):310e6.
http://dx.doi.org/10.3904/kjim.2005.20.4.310
23. Kim YJ, Lim MN, Lee DS. [Trend Analysis in the Prevalence of Type 2 Diabetes
According to Risk Factors among Korean Adults: Based on the 2001~2009
Korean National Health and Nutrition Examination Survey Data]. J Korean Acad
Nurs. 2014;44(6):743e50. http://dx.doi.org/10.4040/jkan.2014.44.6.743.
Korean.
24. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al.
Diagnosis and management of the metabolic syndrome: an American Heart
Association/ National Heart, Lung, and Blood Institute Scientiﬁc Statement.
Circulation. 2005;112(17):2735e52.
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.169404
25. Kim MH, Kim MK, Choi BY, Shin YJ. Prevalence of the metabolic syndrome and
its association with cardiovascular diseases in Korea. J Korean Med Sci.
2004;19(2):195e201. http://dx.doi.org/10.3346/jkms.2004.19.2.195
26. Korean Center for Disease Control and Prevention. Guideline for use of the
Forth Korean National Health and Nutritional Examination Survey's (KNHANES
VI) raw data. Sejong (South Korea): Ministry of Health and Welfare; 2010.
27. Kim YJ. [Comparison of health habits, perceived stress, depression, and suicidal
thinking by gender between elders living alone and those living with others].
J Korean Acad Fundam Nurs. 2009;16(3):333e44. Korean.
28. Kim YJ. [Comparison of health practices between single- and multiple-member
households by gender in Korean adults]. J Korean Acad Public Health Nurs.
2009;23(2):219e31. Korean.
29. Bae SJ, Urrutia-Rojas X, Patel D, Migala WM, Revers PA, Singh KP. Comparison
of health behaviors among single- and multiple member households. Am J
Health Behav. 2007;31(5):514e25.
30. Kim JG. [The impact of family type of health behavior of elderly people].
J Welfare Aged Inst. 2011;51:35e55. Korean.
31. Hyun HS, Lee I. [Nutritional status and risk factors for malnutrition in low-
income urban elders]. J Korean Acad Nurs. 2014;44(6):708e16.
http://dx.doi.org/10.4040/jkan.2014.44.6.708. Korean.
32. Yoon SY. [An exploratory study on the single people time use and leisure
behavior]. J Korean Home Manag Assoc. 2002;20(6):209e17. Korean.
33. Park CS, Oh JA, Suh SR. [A study of the housework hours and fatigue levels in
middle-aged women]. Korean J Womens Health Nurs. 2000;6(3):398e412.
Korean.
34. Kim KC. [Stress of a wife living with a retried husband]. JoongAng Daily. 2015
May 15. Sect. A:20 (col. 1).
35. Choi KO, Jo HS, Kim CY. [A study on health behavior of middle-aged women].
Korean J Womens Health Nurs. 2000;6(1):82e5. Korean.
36. Aneshensel CS, Pearlin LI, Schuler RH. Stress, role captivity, and cessation of
caregiving. J Health Soc Behav. 1993;34(1):54e70.
37. Park CS. [A model for health promoting behaviors in late-middle aged women].
Korean J Womens Health Nurs. 1996;2(2):257e84. Korean.
38. Bennett KM. Psychological wellbeing in later life: the longitudinal effects of
marriage, widowhood and marital status change. Int J Geriatr Psychiatry.
2005;20(3):280e4. http://dx.doi.org/10.1002/gps.1280
